Similar nuclear factors mediate stimulation of rat thyroglobulin gene transcription by thyrotropin and insulin-like growth factor-I.
Transcription of the thyroglobulin (TG) gene in rat thyroid FRTL-5 cells is stimulated by two hormones, TSH and insulin-like growth factor-I (IGF-I). The effect of TSH is mimicked by cAMP. Promoter regions of the rat TG gene responsible for hormonal action as well as the nuclear regulatory proteins that interact with these regions were characterized. Minimal promoter that responds to both hormones has been found to be up to -171 basepairs from the transcription initiation site. In DNase-I footprinting analysis, nuclear extracts from cells treated with either of these hormones protected the same two major regions within the minimal promoter. Mutations in these two regions abolished basal, TSH-stimulated, as well as IGF-I-stimulated expression of the fused reporter gene chloramphenicol acetyltransferase. DNA mobility shift assay revealed that cAMP and IGF-I induce binding of similar nuclear proteins to these promoter regions. These results suggest that rat TG gene transcription is regulated by the convergent action of two distinct signaling pathways, possibly involving similar DNA-binding nuclear proteins and regulatory sequences of the TG gene promoter.